Antifolate resistance associated with loss of MRP1 expression and function in Chinese hamster ovary cells with markedly impaired export of folate and cholate.
Export of folates from a Chinese hamster ovary PyrR100 cell line is markedly impaired, resulting in expansion of cellular folate pools and high-level antifolate resistance. We now report that MRP1 expression is absent in PyrR100 cells along with a marked decrease in MRP5 expression with 3-fold cross-resistance to thiopurines. PyrR100 and wild-type cells had comparable low levels of MRP2 expression; both lacked the breast cancer resistance protein. PyrR100 cells showed a 4-fold decrease in cholate (an MRP substrate) efflux with a 6-fold increase in cellular cholate accumulation compared with wild-type cells. Prostaglandin A1 increased cholate accumulation in wild-type cells to levels comparable with PyrR100 cells. Calcein (an MRP1 substrate) fluorescence increased 5-fold in PyrR100 cells; probenecid increased the intracellular calcein level in wild-type cells to that of PyrR100 cells. Consistent with the loss of MRP1 expression, PyrR100 cells showed modest collateral sensitivity to cholate, etoposide, doxorubicin, and vincristine. Transfection of MRP5 into PyrR100 cells did not alter sensitivity to pyrimethamine or MTX but restored sensitivity to mercaptopurines, indicating that decreased MRP5 expression did not play a role in antifolate resistance. Hence, although MRP-mediated anticancer drug resistance has been associated with gain of function (i.e., overexpression), this is the first report that loss of MRP1 efflux function can expand intracellular folate pools to result in acquired antifolate resistance. The data also suggest that MRP1, and possibly other MRPs that transport folates, can play a role in the maintenance of cellular folate homeostasis.